In the present paper we put forward a clear assessment of the Romanian rural tourism, from a regional perspective. Based on data for 2016, using principal component analysis for mixed data and cluster analysis, we outline an accurate image of the Romanian rural tourism at NUTS level 3, focusing on its main determinants and key regional poles of development. The novelty of the paper lays in developing one of the first composite indices measuring the rural tourism sector, in the Romanian scientific literature, which allows to rank the counties based on their performance and in providing a mapping of rural tourism, highlighting the counties with promising potential for developing activities in this sector. With high practical value, our empirical results may represent an important starting point in developing coherent policies meant at supporting and promoting rural tourism which can become an important generator of wealth and growth in the rural areas of Romania.
Introduction
An important part of Romania's population (over 40%) lives in the rural area, as revealed by the latest Eurostat regional yearbook, when referring to the share of the total population by degree of urbanization in 2015 (Eurostat, 2017) . The same source ranks Romania amid the European Union (EU) members with the highest percentages of population in rural areas, along with Poland, Denmark, Croatia, Latvia, Hungary, Slovenia, Luxembourg, and Lithuania. This aspect usually generates important social and economic challenges at both national and regional levels, especially when considering that the rural area in Romania is not very developed as the ones in the other EU members.
The fact that in 2015, in Romania, at least half of the rural population was at risk of poverty or social exclusion, over 40% faced the risk of monetary poverty, and 29% of the rural population lived in severe material deprivation are just few relevant examples in this sense (Eurostat, 2017) . Furthermore, the rural area in Romania faces important challenges, mainly driven by massive emigration. A phenomenon of unprecedented dimensions, the external migration puts a lot of pressure on Romania's economic, social, demographic etc. development. Significant consequences are felt at both national and regional levels, in both rural and urban environments.
Referring only to the rural area, the intensification of the phenomenon over the recent years (especially after Romania became a member of the EU) lead to a massive depopulation of Romanian villages, to school drop-outs from children left behind by their emigrating parents, who were raised by their grandparents or other relatives, to those children involvement in inadequate entourages and activities (Grosu and Dinu, 2016) , to the alteration of the 'traditional' norms according to which elderly care falls under the family's responsibility (Thelen, 2015) , to poor development of the infrastructure, etc. The negative effects of external migration on Romanian villages are amplified also by the internal migration of residents living in rural areas to urban areas, in search of better socio-economic opportunities. However, emigration to more developed Western countries has also some positive effects on the rural areas in Romania. These are usually associated to remittances, often, easily observed in improved living conditions, especially of those family members left behind by the Romanian emigrants.
In such a context, there is an extreme need for coherent policies and measures meant at developing the rural areas in Romania. These offer various opportunities worth exploring by policy makers/public authorities, public entities, private actors, non-governmental organizations, individuals. Related to the emigration phenomenon, the most adequate measure may be directly connected to returnee entrepreneurship. By attracting back Romanians who have gained important knowledge and skills in various industries they have been working in, during their emigration period -such as tourism (especially hotels and restaurants), agriculture, construction, etc. -and translating their experience and expertise in innovative entrepreneurial ventures may represent an important wealth generator in the rural area, at both economic and social levels (Grosu, 2015; Zamfir, Mocanu and Grigorescu, 2018) .
Rural tourism, generally seen as any form of "tourism that takes place in the countryside" (Lane, 1994 cited in Pop, Coros and Balint, 2017, p. 72 ) is a field that can be properly tapped through returnee entrepreneurship and, managed in a proper way, this might become, probably along with agriculture, an important engine for the economic development of the Romanian rural areas. Its role as a wealth generator is highly acknowledged in the scientific literature, especially through its contribution to "creating jobs and increasing income therefore improving the living standards, reducing migration, supporting the protection of natural landscapes and environment, preserving cultural and architectural identities, crafts, traditional lifestyles, increasing and spreading the social contacts and the exchange of knowledge and experiences" (Turnock, 1999; Hall, 2004; Aref and Gill, 2009; Iorio and Corsale, 2013 cited in Pop, Coros and Balint, 2017, p. 73 ).
In such a context, through this paper, we bring an innovative approach to the Romanian rural tourism sector's complexity assessment, from a regional perspective. Thus, we aim to highlight the main drivers of rural tourism in Romania using the principal component analysis (PCA) for mixed data and to identify the main regional poles of development using the cluster analysis. In this sense, we have structured the paper into three main parts. In the first one, we focus on reviewing the scientific literature specific to the field. In the second part, we explain the research methodology, while in the third one we outline our research's empirical results, focusing on their graphical (maps) representation. We end up the paper with a series of final considerations.
Literature review
Considered "a form of tourism which includes any tourism activity organized and conducted in the rural area by local population and which exploits the local tourism resources (natural, cultural-historical, human) as well as the tourism endowments and structures, including the pensions and agro-tourism farms" (World Tourism Organization, 1997 cited in Ogarlaci, 2014) , rural tourism outlines a series of particularities like: "location in rural area; development of the touristic product in a functional way, based on the features of the rural area and on the traditional character; closeness to nature; tranquillity; sense of continuity and stability, of living a lasting history; the ability to better and closely know the rural place and its residents; the chance to integrate in the rural community during the touristic stay; closely knowing/familiarity with local businesses etc." (Nistoreanu et al., 2003; Nistoreanu, 2007) .
Rural Romania offers many places where traditions have been preserved with holiness, villages that respect the ancient customs and traditions, still untouched by civilization, where electricity has been the last form of development, important picturesque places, outstanding religious and cultural heritage, a unique flora and fauna, a rich reserve of mineral and thermal waters, friendly, very welcoming hosts, traditional agri-food products, etc. (Nistoreanu et al., 2003) , having a great potential for rural tourism development. On the other hand, its weaknesses are closely linked to poor infrastructure development (transportation, public services, staff training), to not being a priority in policy makers' agenda, to the lack of a coherent national strategy and action plan aiming at developing and promoting rural tourism, lack of extra tourism services for entertainment or recreation, etc. (Ildiko, Radulescu and Bran, 2014) . However, the same authors (p. 18) suggest a series of opportunities for developing the rural tourism in Romania, somehow, translated into ways to overcome its weaknesses: "hosting persons living in urban areas who need to recover from various diseases in natural, clean environments; organizing crafting workshops for tourists; developing interactive forms of tourism where tourists may be involved in various activities specific to the rural households, like harvesting, hoeing, etc.; valuing mineral springs with therapeutic effects; developing holiday houses; etc." As EU member, Romania benefitted of important support schemes and significant capital infusions in rural tourism. However, its development is still in its incipient phase, far from potential, since the supported projects are mostly individual projects (usually referring to the establishment of bed & breakfast structures) which do not tap the more important systemic problems, especially those related to the transport infrastructure.
Following the approach identified in Andrei et al. (2014) , in the present paper we aim to provide a clear assessment of the rural tourism in Romania, from a regional perspective, at the level of 2016. Andrei et al. (2014) analysed the sustainability of the Romanian rural tourism, identifying the NUTS level 2 and 3 of Romania where the rural tourism trends of development are significantly above the national average. Their empirical results point out significant differences between the eight Romanian development regions (NUTS level 2), in terms of rural tourism: "in the Centre region, the tourist flows are significantly higher than in the other development regions, mostly fuelled by the diverse and well preserved medieval age sights and rural civilization areas; the North-East region, through its monasteries and historical heritage, is an important attraction mostly for religious tourism, but the road infrastructure linking the region with Central and Western Europe is relatively poor, significantly limiting tourist access; benefiting from its proximity to the western border, the North-West region faces important tourist flows; the other five development regions have lower tourist flows, below the national average" (Andrei et al., 2014, pp. 8885-8886) , somehow a normal aspect for the capital city region (Bucharest-Ilfov), considering its predominantly urban character.
Similar ideas are also supported by Pascariu and Ţigănaşu (2014) , who, in the accomplished regions' ranking by aspects related to tourism, sustainability and regional development, place the North East region on the last position, mainly because of its poor infrastructure, despite the multitude of its tourist attractions. However, the methods and indicators proposed by Pascariu and Ţigănaşu (2014) do not highlight the tourism potential of the regions.
The analysis of tourism potential at regional level, especially using econometric methods/modelling, is a relatively poor researched topic in the scientific literature. Notable contributions are made by Peypoch and Solonandrasana (2008) , Gooroochurn and Sugiyarto (2005) , Gritsay et al. (2018) and by Imran and Bhat (2013) . Peypoch and Solonandrasana (2008) analyse the efficiency and the productivity in the tourism industry in an innovative manner with the help of an aggregated Luenberger productivity indicator for a group of tourism firms. Gooroochurn and Sugiyarto (2005) present an innovative approach for measuring tourism competitiveness in over 200 countries combining both confirmatory factorial analysis and cluster analysis, highlighting the relevance of human factor and refuting the importance of environmental indicators. Gritsay et al. (2018) developed a system of indicators for the clustering potential in the Omsk tourist region, the Russian Federationrather appreciating that the clustering potential is high and thus highlighting the usefulness of such a system. Imran and Bhat (2013) propose to identify the regions with tourism potential in the Pahalgam region located in Kashmir Valley using specific indicators and composite scores highlighting the usefulness of such an approach for both exploring the type of tourist attraction and for developing the necessary infrastructure. On the other hand, the general or the specific tourism potential of a region, whether it is from Romania or another country, is rather often approached in the literature, but the methods employed for analysis are not very often based on econometric methods/modelling (Mitruţ, Constantin and Gruiescu, 2009; Nestorosk, 2012; Oliveira, 2014) .
The main element of novelty brought by our research is the construction of the first composite indicator measuring the performance of the Romanian rural tourism by combining two (very popular) methods of multidimensional analysis -the PCA for mixed data employed for identifying the main determinants of the rural tourism, respectively the cluster analysis used for identifying the main regional development poles of the field.
Research methodology
Using both spatial distributions and time series, we outline in the present paper an accurate image of the Romanian rural tourism at county level (NUTS level 3), based on 2016 related data. Using a two-index approach, similar to the one used by UNCTAD to analyse the performance and potential of countries in attracting foreign direct investments (UNCTAD, 2012), we constructed two indices to analyse the performance and potential of Romanian counties in the rural tourism sector. As a first step we constructed a performance index to identify the counties which are important poles of rural tourism (in these counties, the rural tourism has a higher share in the national rural tourism than it has the total tourism of the county in the total national tourism) and the ones with a significantly lower performance. The performance index is measured as a ratio between the share of county's rural overnight stays in national rural overnight stays and the share of county's total overnight stays in national total overnight stays. Secondly, we have constructed a potential index (as a composite index aggregating several individual indicators), using the method developed by Chavent et al. (2017) which combines the PCA for numerical data with the multiple correspondence analysis (MCA) for categorical variables, with the purpose of identifying the counties where lies the greatest potential in developing rural tourism. To obtain the composite index, the main steps indicated by OECD Handbook on Constructing Composite Indicators were followed: "theoretical framework, data selection, imputation of missing data, multivariate analysis, normalization, weighting and aggregation, visualization of the results" (OECD, 2008, p.17) . As Nardo et al. (2005) highlighted the importance of normalization of data in case of different measurement units, within the analysis, the numerical indicators have been standardized expressed in z-scores.
The next stage was oriented towards identifying the main drivers of rural tourism. Thereby, we have applied the PCA for mix data, which involves the aggregation of a large number of indicators into fewer -principal components -which represent linear combinations of the original variables, uncorrelated and that will recover much of the variance of the original variables. The selection of the optimal number of components is based on the Kaiser Criteria, selecting only the eigenvalues greater than 1. To investigate the degree of correlation within the set of indicators, the Cronbach Alpha coefficient (c-alpha) was determined, which is the most common estimate of the internal constancy of elements in a model. Nunnally (1978) suggests 0.7 as an acceptable reliability threshold.
To aggregate the principal components into a single composite index, we have used the proportion of variance recovered by each component in the total variance, recovered by all principal components Strat, 2014 a, 2014b) . Since the index can have positive or negative values, making difficult any interpretation, it was transformed so that it can only take values between 0 and 100, using the percentile rank, stating that 100 is the best performing and 0 is the worst performing. The SPSS Statistics 20.0 software has been used for the computation of percentile rank.
Our analysis is based on two data sets:
 a numerical data matrix X1, with 9 variables and 41 units (counties, except Bucharest, the capital city);  a categorical data matrix X2, with 3 variables and 41 units (counties, except Bucharest, the capital city).
However, considering the impossibility of exclusion from maps, Bucharest will be represented in all maps as the 42 nd statistical unit, with a zero value, marking therefore, its insignificance for the displayed results.
The main indicators used in our analysis are highlighted in table no. 1. The properties used in PCA or in MCA to interpret the principal components are also applicable to PCA mix, since the factor scores of the numerical variables are correlations with the principal components as in PCA. The factor scores of the categorical variables are mean values of the (normalized) factor scores of the observations that belong to these levels as in MCA.
The term "squared loading" is generic for numerical and categorical variables. It provides a way of measuring the link between variables (regardless their type) and principal components. If the variable j is numerical, the squared loading is the squared correlation. If this same variable is categorical, the squared loading is the correlation ratio. These two measures vary between 0 and 1 and give an idea of the link between the variable and the principal component. Each principal component is a linear combination of numeric and nonnumeric variables.
Once identified the main drivers of rural tourism, which are the outputs of the PCA, these will represent inputs for the cluster analysis which aims to outline the main regional poles of rural tourism using as distance the Square Euclidian distance and the Ward method as linkage method.
Empirical results and discussions
In 2016, the number of rural guesthouses in Romania reached approximatively 2000 units, representing almost 30% of the total touristic units, while the number of places they provided represented almost 12% of the total number of available places in touristic units. This is a significantly improved situation compared to 2000, when rural guesthouses were accounting below 500, representing only 12% of the total touristic units, while their number of places represented below 2% of the total number of available places. However, even if the number of arrivals and the overnight stays has also increased significantly, rural tourism accounts for under 8% of the total recorded arrivals or overnight stays in 2016.
The The aim of our study was to determine the main drivers of rural tourism in Romania using PCA for mix data, which considers both numerical and non-numerical indicators, and to classify the counties based on their performance, using the cluster analysis. For conducting the PCA mix data analysis, the 3.4. R software has been used, while for the cluster analysis the 23 rd version of the SPSS software.
In the process of identification of the main drivers of rural tourism in Romania, the numerical indicators have been standardised. Analysing the internal consistency of potential items that will be included in the composite index using Cronbach Alpha coefficient, the empirical results revealed an acceptable level of internal consistency of items (average interitem covariance .1874384; number of items in the scale 12; scale reliability coefficient 0.7837)
The empirical results revealed the existence of four principal components (Eigenvalue>1) which recovered almost 77.5% of the variance of original variables. (Table no. 2) To facilitate the interpretation of the principal components, the Varimax rotation procedure of axes has been used. Varimax rotation (Kaiser, 1958 ) is a very popular orthogonal rotation method for numerical data (that is for standard PCA). This simplifies the interpretation because, after a Varimax rotation, each original variable tends to be associated with one (or a small number) of factors, and each factor represents only a small number of variables. For mixed data type, Chavent et al. (2017) proposed an efficient Varimax type orthogonal rotation algorithm, based on an approach first developed by Kiers (1991 To assess the quality of the results provided by the PCA mix data, the KMO and Bartlett's tests of sphericity revealed that the analysis could be considered adequate, since the value of KMO is 0.5 and the value of Bartlett test is statistically significant, having the probability smaller than the significance level of 1%.
To compute the values of the potential composite index, the weights from the matrix of principal components after rotation have been determined using the proportion of variance recovered by each component in the total variance of all variables.
The non-standardized value of the rural tourism composite index is computed as follows: 
To facilitate the interpretation, the index has been rescaled using percentile rank, to take values between 0 and 100, where 0 represents the lowest potential for rural tourism and 100 the highest. Even though the overall potential index provides a very clear hierarchy of the counties about this topic, the cluster analysis based on the four principal components highlights similarities between counties, grouping them into four main clusters (which step by step collapse in three, two and finally one single cluster). (Figure no. 6) 
Conclusions
The main purpose of our paper was to analyse the development of the Romanian rural tourism from a regional perspective, highlighting its main determinants in 2016 using complex multidimensional analyses, namely the PCA for mix data (both quantitative and qualitative) and cluster analysis. One of the most important particularities of this paper was the application of the Chavent et al. (2017) PCA mixed data which has the advantage of considering both numerical and categorical variables.
Following this approach, we have computed one of the first composite indices measuring the sector of rural tourism, from the Romanian literature, allowing for the ranking of the counties based on the performances provided by the index. Through the proposed methodology, the index can also be used for identifying the main development opportunities for each region. The paper also offers the first mapping of rural tourism from a regional perspective, highlighting the counties with promising potential for developing rural tourism activities.
Based on the developed performance index, as a ratio between the percentage of rural overnight stays and the percentage of all overnight stays, at county level, from the national level, in 2016, Maramures, Suceava, Neamt, Harghita, Alba, Mehedinti, and Arges stood out as the most performant counties. However, other performant counties were located along the Carpathians (and in their vicinity), with a few exceptions for the South-Eastern part of the country, respectively: Tulcea, Braila and Calarasi counties. Another notable aspect revealed by the performance index was that almost half of the counties (20) had a better performance in the rural tourism sector than in the general tourism sector.
The empirical results of PCA mixed data revealed as the main determinants of rural tourism in Romania the following: the number of rural agro-touristic guesthouses, touristic accommodation capacity of guesthouses, arrivals of tourists accommodated in agro-touristic guesthouses, overnight stays in agro-touristic guesthouses, the presence of an airport nearby, the fact that the Danube River crosses particular counties, and the number of dwellings stock at the end of the year in rural area.
Analysing the potential of rural tourism at county level in Romania in 2016, based on our composite index, the main poles of development were the counties of Suceava, Harghita, Brasov, Arges, Mures, Sibiu, and Cluj, with values of the index greater than 80 points. On the other hand, there are counties like Botosani, Calarasi, Giurgiu, Ialomita, Olt, and Teleorman characterized by a very low potential for developing rural tourism activities.
Our paper puts forward valuable information in terms of rural tourism performance and potential for development, with a high scientific and practical impact. This may represent an important premise for future studies in the field, focusing on deepening the presented aspects to identify causes and solutions, on replicating the analysis for other future periods, etc.; both qualitative and quantitative research methods can be approached. Furthermore, considering our paper's practical implications, this may represent an important starting point in designing coherent policies meant at developing, improving, supporting, promoting, etc. rural tourism in Romania.
